P-araproteins-Hobbs NIEMC-JURA et al. (1964) found that after multiple passages the cells comprising the plasmacytoma could become considerably less differentiated, producing less paraprotein and growing faster. A few patients with obviously extensive rapidly growing myeloma similarly produce little or even no paraprotein, especially those who produce only Bence Jones protein.
Hobbs, J. R. (1963) . M.D. Thesis, London, p. 15. (1965) . Nature (Lond.), 207, 292. (1966a) . Sci. Basis Med. Ann. Rev., p. 106. (1966b) . Biochem. 7., 99, I5P.
and Maatela, J. (1967) . To be published. et al. (1966) . Lancet, 2, 614. Imhof, J. W., Ballieux, R. E., Mul, N. A. J., and Porn, H. (1966 Brit. med. 7., 1967, 3, 704-708 The circulating lymphocytes in Hodgkin's disease are assumed to be immunologically deficient because of the poor response
shown by the patients in delayed hypersensitivity tests. There is some evidence that this anergy is present even in the earliest stages of the disease (Aisenberg, 1965 (Hersh and Oppenheim, 1965) have shown that the response of the lymphocytes in Hodgkin's disease is sometimes depressed. At least three factors may influence the response: the lymphocyte count, which is often very low; the stage of the disease at the time of investigation; and the effects attributable to radiation or chemotherapy. We have attempted to assess the relative importance of these factors.
Another way of characterizing a cell population is to determine the chromosome complement. Apart from a single case of Spiers and Baikie (1966) , in which the peripheral blood lymphocytes were found to be normal, no information about the chromosomes of the circulating lymphocyte in Hodgkin's disease is available. There is no doubt that chromosomal abnormalities are detectable in lymph node material (Ricci et al., 1962; Spriggs and Boddington, 1962; Galan et al., described by Pentycross (1967) Moorhead et al. (1960) , the polymorphs being removed by carbonyl iron (Carstairs, 1962) .
The preparations were fixed in 3:1 methyl alcohol and glacial acetic acid and the slides made by dropping a suspension in 45% acetic acid on to cold slides, which were then allowed to dry on a warm plate.
Results

Response to Phytohaemagglutinin
The percentage of transformed cells in the cultures from the patients ranged from less than 1 to 56 (transformation score). In our laboratory the score for normal people is 36-60%. Many workers quote a higher score than this for normal lymphocytes. In our laboratory at least 4,000 cells are counted from each culture by scanning the slides in systematic strips. This scoring method gives a result representative of the entire cell population in the culture.
In assessing the cultured lymphocytes qualitatively, two types of anomalous cell, which are only rarely seen in normal controls, were found to occur with increased frequency. (1) Large, probably transformed, cells having a bizarre nuclear pattern and ragged pale cytoplasm. The nucleoli (almost invariably present) were amorphous, basophilic, and completely circular.
(2) Cells the size of small and medium lymphocytes with amorphous nuclei.
In some instances, moreover, the majority of transformed cells satisfied only the morphological criteria (stippling of nuclear chromatin, visible nucleoli, large size, and cytoplasmic basophilia) to a limited degree.
Anomalous cells and poorly transformed ones were found predominantly in association with transformation scores of less than 30%.
The patients have been arranged in the (Buckton et al., 1962) ; it is unlikely that these cells represent circulating Sternberg-Reed cells.
The criteria for assessing radiation damage were based on the data of Buckton et al. The aberrations seen in our material were fragments, dicentrics, and chromosomal rearrangements. Cells showing features of radiation damage were seen in two patients (Cases 13 and 14) who had been treated with vinblastine sulphate but not by irradiation. The possibility arises that the damage was due to the action of vinblastine in vivo, but we have been unable to produce chromosome breakage in normal lymphocyte cultures in vitro with vinblastine even with concentrations as high as 100 ,ug./ml. of culture medium.
In two patients (Cases 3 and 13) an apparent dicentric chromosome formed by an end-to-end association of two chromosomes was observed. In Fig. 1 the D/F associated chromosome of Case 3 is shown; with this associated chromosome separated, the cell had a normal karyotype. In Case 13 (Fig. 2) the association was between A3 and G21-22, but the cell showed evidence of radiation damage. This type of association is not generally recognized as a radiation effect, but it has been described in cultures of cells infected with virus (Moorhead and Saksela, 1963) . Marker chromosomes composed of two chromosomes in an end-to-end association have been observed in testicular tumours from untreated patients (Martineau, 1967 I2.n=45.F-1.
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1.n = 44.D-1 F-1. Column 5.-0O-IV =Clinical staging of Peters (1950) , modified by Kaplan (Karnofskv, 1966 from a lymphocyte culture of a normal control, when using the same technique of culture, is shown in Fig. 3 (Hayhoe et al., 1967) . In the latter disease it would seem that there is a large population of lymphocytes which are unresponsive to phytohaemagglutinin, and therapy preferentially eliminates these. It is possible that in Hodgkin's disease there is a progressive reduction in both the numbers of lymphocytes and their responsiveness.
Local irradiation does not seem to have influenced the transformation score. Millard (1965) In most cases the number of hypomodal cells was compatible with the assumption that they were randomly broken cells. The number of hypomodal cells in two patients (Cases 3 and 14) was significantly higher than in normal controls. This does not necessarily mean that a tendency to errors in division had produced the anreuploidy. Such a result could also be observed if the cells were more easily broken by the standard procedure than normal onies. The rearranged modal cells in Case 3 could not obviously be attributed to irradiation, but it is a possible cause, since Buckton et al. (1962) showed an increase in aneuploidy which. ontinued for many years after x-ray treatment had been completed. In Case 14, treatment with vinblastine may have been the cause of increased aneuploidy. It is rare to find hypermodal cells in normal controls, but though one hypermodal sell was found in each of three patients the significance of this es difficult to assess because of the low mitotic yield.
The number of radiation-damaged cells observed was within the range described for lymphocytes in patients irradiated for other diseases.
The presence of prominent secondary constrictions in C9 chromosomes has been observed in lymph node material from patients with lymphomas (Miles et al., 1966 (Saksela and Moorhead, 1962) , lout in the present study the fixative was maintained throughout at the standard concentration. Cells treated with SV 4t virus in culture (Moorhead and Saksela, 1963) or with mitomy(cin C " Cohen and Shaw, 1964) or bromodeoxyuridine (Kaback et al., 1964) 
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in untreated cases. The association between lympho-proliferative disorders and the prominence of these regions of the chromosomes which are peculiarly sensitive to alteration by the action of certain chemical agents may have some relevance to the choice of drugs to be used in treatment.
Summary
The characteristics of the circulating lymphocytes in Hodgkin's disease have been investigated in 20 patients. The methods used were (1) in vitro response to phytohaemagglutinin and (2) chromosome analysis.
Transfoarmation Studies.-The percentage of the lymphocytes that transformed morphologically after stimulation with phytohaemagglutinin varied between less than 1 and 56 (normal controls 36-60%,b). The depression of response was correlated to some extent with the severity of the disease. In some instances a low transformation score was associated with total lymphopenia. The depression of response did not appear to depend on current or previous treatment. It was concluded that the deficiency in response is one of the manifestations of the disease.
Chromosome Studies.-Mitotic yields were often low, but better results were obtained with suspension cultures than with microcultures. Most of the aneuploid cells, or cells with anomalous chromosomes, which we observed could be attributed to the effects of treatment. The frequency of radiation damage was within expected limits as compared with patients irradiated for other diseases. An increased frequency of constrictions in the C9 chromosome and the occasional exaggeration of this constriction was observed. This represents a modification of a feature present in normal cells and is by no means specific to Hodgkin's disease, since it has been observed in lymphoid cells in cases of other malignant lymphomas and in plasmocytoma.
The studies gave no indication of the circulation of a population of chromosomally abnormal lymphocytes, the majority of cells analysed having a normal chromosome complement.
In recent vears the increased demand for mushrooms as a table delicacy has led to the development of intensive methods of cultivation in mushroom-growing farms. Many workers are at present involved in mushroom growing, and are therefore exposed to any potential hazard which might be associated with the process Mushroom growers have themselves been aware of the occasional development of various symptoms during the course of their work, but the only medical report of these was by Bringhurst et al. (1959) 
Mushroom Cultivation
The common edible mushroom, Agaricus hortensis (or Psalliota bispora), is grown on natural compost, consisting of a mixture of wheat straw and fresh horse manure, which is allowed to become partially decomposed or composted. This composting takes place in two phases.
In phase 1, carried on outdoors, stacks of compost are exposed to the atmosphere for three weeks. In phase 2 the compost is placed on to large wooden trays, introduced into closed chambers, and subjected for several days to a peak heat of 55-600 C., and 100% humidity, produced by blowing live steam into the chambers. This pasteurizing process kills off the pests and organisms which would interfere with the growth of the mushrooms.
Various thermotolerant and thermophilic actinomycetes find the conditions of both phases of the composting process conducive to their growth.
The compost is then cooled to 250 C., and planted with specially prepared mushroom mycelium grown on manure or grain (known as spawn). This spawning process is usually
